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(54) Tltie: POLYURETHANE AND PREPARATION CONTAINING POLYURETHANE 
(54) Bezefchnung: POLYURETHAN UND POLYURETHANHALTIGE ZUBEREITUNG 
(57) Abstract 

The invention relates to a polyurethane which can be produced by reacting at least two components A and B, where a) a polyisocyanatc 
or a mixture of two or more polyisocyanates is used as component A and b) a polyol or a mixture of at least two or more polyols is used 
as component B. The invention is characterized in that component B contains a polyether having a molecular weight (M*) of at least 4000 
and c) a polydispersity PD (Mw/Mn) of less than 1.5, or d) an OH functionality of between approximately 1.8 and approximately 20 ore) 
a polydispersity PD (M*/M n ) of less than 1.5 and an OH functionality of between approximately 1.8 and approximately 10 ot a mixture 
of two or more such polyetners. The invention also relates to preparations containing such polyurethanes. 

(57) Zusammenfassung 

Die Erfindung betrifft ein Polyurethan, herstellbar durch Umsetzung von mmdestens zwei Komponenten A und B wobei a) als 
Komponcnte A em Polyisocyanat Oder ein Gemisch aus zwei oder mehr Polyisocyanaten und b) als Komponente B ein Polyol oder 
ein Genusch aus zwei oder mehr Polyolen eingesetzt wird, dadurch gekennzeichnet, daB Komponente B einen Polyether mil einem 
Molekulargewicht (M«) von mmdestens 4.000 und c) einer Polydispersitfit PD (Mw/Mn) von weniger als 1,5 oder d) einer OH^unktionalitat 
von etwa 18 bis etwa 2,0, oder e) einer Polydispersitat PD (M^/Mn) von weniger als 1,5 und einer OH-Funktionalttat von etwa 1 8 bis 
etwa 2,0, oder em Gemisch aus zwei oder mehr solcher Polyether enthalt, sowie Zubereitungen enthaltend solche Polyurethane 
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can be accompanied by the evolution of carbon dioxide which can have 
adverse affects, for example on surface structure. In addition, 
polyurethanes such as these often do not adhere to smooth inert surfaces, 
for example to surfaces of glass, ceramics, metals and the like, which in 
5 many cases necessitates the use of a primer before application of the 
polyurethane or makes the polyurethanes impossible to use for sealing, 
bonding or for sealing a surface of those materials. 

In order to remedy this situation, i.e. to enable a firm and durable 
bond to be established between the polyurethane and, for example, the 
10 surfaces mentioned above, it has been proposed to introduce an 
alkoxysilane group, for example, into the polyurethane as a reactive 
terminal group. 

Thus, CA-B 836 076, for example, describes polymers crosslinkable 
at room temperature which cure on exposure to atmospheric moisture. 

15 Among the polymers described as suitable for this purpose are polymers 
which contain at least two urethane bonds (polyurethanes), the isocyanate 
functions originally present having been reacted with an alkoxysilane 
compound. The alkoxysilane compound contains an isocyanate-reactive 
hydrogen atom and has at least one hydrolyzable alkoxy group at the Si 

20 atom which, although stable under the reaction conditions, can be hydro- 
lyzed by moisture. The polyurethanes described as suitable include, for 
example, a product of a polyoxyalkylene polyol and an aromatic polyiso- 
cyanate. 

EP-A 0 170 865 describes a process for the production of coating, 
25 sealing and adhesive compositions stable in storage in the absence of 
moisture. To this end, NCO-terminated polyether urethanes are reacted 
with amino- or mercaptofunctional alkoxysilanes containing at least two 
ether oxygen atoms in at least one alkoxy group to form prepolymeric 
silanes. 

30 DE-A 25 51 275 describes an automobile sealing compound which 

cures solely via terminal alkoxysilane groups. The end product of this 
process is extremely hard. 

EP-B 0 261 409 describes a process for the production of 
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fillers and the like). 

Accordingly, the problem addressed by the present invention was to 
provide a polyurethane which would not have any of the disadvantages 
mentioned above when used with reactive terminal groups. More 
5 particularly, the problem addressed by the present invention was to provide 
a polyurethane which would be crosslinkable or curable through one or 
more alkoxysilane groups, but which nevertheless would show excellent 
elasticity, flexibility and tear propagation resistance, even at low 
temperatures. Another problem addressed by the present invention was to 

10 provide a preparation which would contain a polyurethane according to the 
invention and of which the viscosity would provide for favorable process- 
ability. Yet another problem addressed by the present invention was to 
provide a preparation which, despite it low viscosity, would guarantee the 
crosslinked or cured product favorable properties, particularly high stability 

1 5 in the presence of UV radiation or water on glass surfaces. 

It has now been found that polyurethanes which have been 
produced using polyethers with a molecular weight (M n ) of at least 4,000 
and a polydispersity PD (M w /M n ) of less than 1 .5 or using polyethers with a 
molecular weight (M n ) of at least 4,000 and an OH functionality of about 1 .8 

20 to 2.0 or using polyethers with all the features mentioned and preparations 
containing such polyurethanes do not have any of the above-mentioned 
disadvantages of the prior art. 

Accordingly, the present invention relates to a polyurethane 
obtainable by reacting at least two components A and B, 

25 a) a polyisocyanate or a mixture of two or more polyisocyanates being 
used as component A and 

b) a polyol or a mixture of two or more polyols being used as component 
B, 

characterized in that component B contains a polyether with a molecular 
30 weight (M n ) of at least 4000 and 

c) a polydispersity PD (M w /M n ) of less than 1.5 or 

d) an OH functionality of about 1 .8 to 2.0 or 

e) a polydispersity PD (MJM n ) of less than 1.5 and an OH functionality of 
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containing diisocyanates obtainable by reacting 2 moles of diisocyanate 
with 1 mole of thiodiglycol or dihydroxydihexyl sulfide, the diisocyanates 
and triisocyanates of dimer and trimer fatty acids or mixtures of two or more 
of the diisocyanates mentioned. 
5 Other polyisocyanates suitable for use in accordance with the 

invention for the production of component A are isocyanates with a 
functionality of three or more obtainable, for example, by oligomerization of 
diisocyanates, more particularly by oligomerization of the isocyanates 
mentioned above. Examples of such tri- and higher isocyanates are the 

10 triisocyanurates of HDI or IPDI or mixtures thereof or mixed triiso- 
cyanurates thereof and polyphenyl methylene polyisocyanate obtainable by 
phosgenation of aniline/formaldehyde condensates. 

In one particularly preferred embodiment of the present invention, 
TDI and MDI are used as component A. 

15 According to the invention, component B is a polyol or a mixture of 

two or more polyols, component B containing a polyether with a molecular 
weight (M n ) of at least 4,000 and 

c) a polydispersity PD (M w /M n ) of less than 1 .5 or 

d) an OH functionality of about 1 .8 to 2.0 or 

20 e) a polydispersity PD (M w /M n ) of less than 1.5 and an OH functionality of 
about 1.8 to about 2.0 
or a mixture of two or more such polyethers. 

It has been found that, where polyethers such as these are used in 
the production of polyurethanes, particularly elastic and flexible polyure- 
25 thanes with favorable material properties, even after curing, can be 
obtained. 

In the context of the present invention, the term "polyol" stands for a 
compound which contains at least two OH groups, irrespective or whether 
the compound contains other functional groups. However, a polyol used in 
30 accordance with the present invention preferably contains only OH groups 
as functional groups or, if other functional groups are present, none of 
these other functional groups is reactive at least to isocyanates under the 
conditions prevailing during the reaction of components A and B. 
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molecular weight (M„) of about 5,000 to about 30,000 and, more 
particularly, in the range from about 6,000 to about 20,000. Favorable 
results are obtained, for example, with molecular weights of about 8,000 to 
about 1 5,000, for example of the order of 1 1 ,000, 1 2,000 or 1 3,000. 

The polyols to be used in accordance with the invention have an OH 
value of preferably about 5 to about 15 and, more preferably, of about 10. 
The percentage content of primary OH groups should be below about 20%, 
based on all the OH groups, and is preferably below 15%. In one 
particularly advantageous embodiment, the acid value of the polyethers 
used is below about 0.1, preferably below 0.05 and, more preferably, below 
0.02. 

Besides the polyethers already described, component B used in 
accordance with the present invention may contain other polyols. 

For example, component B may contain polyester polyols with a 
molecular weight of about 200 to about 30,000. For example, component 
B may contain polyester polyols obtained by reacting low molecular weight 
alcohols, more particularly ethylene glycol, diethylene glycol, neopentyl 
glycol, hexanediol, butanediol, propylene glycol, glycerol or trimethylol 
propane, with caprolactone. Also suitable as polyhydric alcohols for the 
production of polyester polyols are 1 ,4-hydroxymethyl cyclohexane, 2- 
methylpropane-1,3-diol, butane-1 ,2,4-triol, Methylene glycol, tetraethylene 
glycol, polyethylene glycol, dipropylene glycol, polypropylene glycol, 
dibutylene glycol and polybutylene glycol. 

Other suitable polyester polyols can be obtained by 
polycondensation. Thus, dihydric and/or trihydric alcohols may be 
condensed with less than the equivalent quantity of dicarboxylic acids 
and/or tricarboxylic acids or reactive derivatives thereof to form polyester 
polyols. Suitable dicarboxylic acids are, for example, succinic acid and 
higher homologs thereof containing up to 16 carbon atoms, unsaturated 
dicarboxylic acids, such as maleic acid or fumaric acid, and aromatic 
dicarboxylic acids, particularly the isomeric phthalic acids, such as phthalic 
acid, isophthalic acid or terephthalic acid. Suitable tricarboxylic acids are, 
for example, citric acid or trimellitic acid. Polyester polyols of at least one 
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of the dicartx.xy.ic aoirts menUoned and glycerol which have a residual OH 
H are particularty suHabie for ma purposes of the inventor, 
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,e,rahydrofuran or epicblorohydrin or mixtures of two or mo* thereof. By 
W aikylene oxide adduds are mean, the reaction produds w*h only 
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° X ' deS Also sunabte for use in component B are, for example, polyefbers 
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which have been modified by polymers. Products such as these are 
obtainable, for example, by polymerizing styrene, acrylonitrile, vinyl 
acetate, acrylates or methacrylates or mixtures of two or more thereof in 
the presence of polyethers. 
5 As already mentioned, lactone polyols and alkylene oxide adducts 

thereof are suitable for use in component B. Lactone polyols may be pre- 
pared, for example, by reaction of a lactone, for example e-caprolactone, 
with a polyfunction^ initiator, for example a polyhydric alcohol, an amine 
or an aminoalcohol. The reaction may optionally be carried out in the 

10 presence of an alkylene oxide or a mixture of two or more alkylene oxides. 

Also suitable for use in component B are, for example, polyalkanol- 
amines and pure or mixed alkylene oxide adducts thereof, non-reducing 
sugars and sugar derivatives and pure or mixed alkylene oxide adducts 
thereof, pure or mixed alkylene oxide adducts of aniline/formaldehyde 

15 condensates and polyphenols, isocyanate-reactive fats and fatty deriva- 
tives, for example castor oil, and pure or mixed alkylene oxide adducts 
thereof, vinyl polymers containing two or more OH groups and pure or 
mixed alkylene oxide adducts thereof. According to the invention, 
therefore, component B may contain one or more polyol components 

20 although at least one polyether with a molecular weight (Mn) of at least 
4,000 and 

c) a polydispersity PD (MJM n ) of less than 1 .5 or 

d) an OH functionality of about 1.8 to about 2.0 or 

e) a polydispersity PD (M w /M n ) of less than 1.5 and an OH functionality of 
25 about 1.8 to 2.0 

is present in component B. In a preferred embodiment of the invention, the 
percentage content of this polyether or a mixture of two or more such 
polyethers is at least about 90% by weight or preferably higher. 

The OH value of component B is advantageously about 7 to about 
30 30 and, more particularly, about 9 to about 20, for example about 10, 11, 
12, 14, 16 or 18 mg KOH/g. 

To produce the polyurethane, component A is reacted with 
component B under conditions typically encountered in polyurethane 
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group and n is a number of 1 to 8. 

To produce the polyurethane according to the invention containing 
one or more of the terminal groups mentioned above, the reaction of 
components A and B is carried out, for example, in the presence of a 
5 component C, component C being 

f) a compound corresponding to general formula II: 

R 1 

I 

10 X (CH 2 )n Si R 2 (II) 

R 3 

in which R 1 and R 2 are the same or different and, independently of one 

15 another, represent a linear or branched Cmo alkyl group or have the same 
meaning as R 3 , R 3 is a linear or branched Ci^ alkoxy group or acyloxy 
group and X is a group reactive to an isocyanate group or a glycidyl group 
and n is a number of 1 to 8. 

However, components A and B may also be initially reacted with one 

20 another to form a prepolymer so that an adequate number of terminal NCO 
groups is formed and the prepolymer thus obtained may subsequently be 
reacted with component C. In this case, component C can contain only 
one compound corresponding to general formula II although it can equally 
well contain a mixture of two or more compounds corresponding to general 

25 formula II. 

In general formula II, X preferably stands for -SH, -NHR 4 , -(NH-CHz- 
CH 2 )m"NHR 4 or glycidyl, R 4 for example representing hydrogen or a linear 
or branched, aliphatic or cycloaliphatic or aromatic Ci. 10 hydrocarbon 
radical optionally substituted by another functional group inert to isocya- 

30 nates or a mixture of two or more such hydrocarbon radicals. 

The following compounds, for example, are suitable for use in 
component C: H 2 N-(CH 2 ) 3 -Si(0-C 2 H 5 ) 3 , HO-CH(CH 3 )-CH 2 -Si(0-CH 3 ) 3 , HO- 
(CH 2 ) 3 -Si(0-CH 3 ) 3 , HO-CH 2 -CH r O-CH 2 -CH r Si(0-CH 3 ) 3 , (HO-C 2 H 4 ) 2 N- 
(CH 2 ) 3 -Si(0-CH 3 ) 3 , HO-(C 2 H 4 -0) 3 -C 2 H4-N(CH 3 )-(CH 2 ) 3 -Si(0-C4H9) 3 , H 2 N- 
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aminopropylHmidazole, pyrimidazole, 4-dimethyl aminopyridine (DMAP), 
4-pyrrolidinopyridine, 4-morpholinopyridine and 4-methyl pyridine. Other 
suitable catalysts are, for example, organometallic compounds, such as 
iron, titanium or tin compounds, more particularly the 1,3-dicarbonyl 
5 compounds of iron or divalent or tetravalent tin, more particularly Sn(ll) 
carboxylates and dialkyl Sn(IV) dicarboxylates or the corresponding 
dialkoxylates, for example dibutyl tin dilaurate, dibutyl tin diacetate, dioctyl 
tin diacetate, dibutyl tin maleate, tin(ll) octoate, tin(ll) phenolate and the 
acetyl acetonates of divalent and tetravalent tin. 

10 However, the reaction is preferably carried out in the absence of a 

catalyst and optionally in the absence of solvent. 

The multistage process is advantageously used above all in cases 
where component C is used in the production of the polymer according to 
the invention. In this case, an NCO-terminated prepolymer is initially 

15 prepared from components A and B in a suitable stoichiometric ratio by the 
process described above and can be reacted with other compounds, for 
example with component C, in a second stage. 

The prepolymer is then reacted with component C at 50 to 120°C in 
such a way that all or some of the NCO groups react with component C. 

20 The polyurethane according to the invention has a viscosity of about 

50,000 to about 700,000 mPas (Brookfield RVT, 23°C, spindle 7, 2.5 
r.p.m.). 

The polyurethane according to the invention may be put to its final 

use in the form hitherto described. In general, however, the polyurethane 
25 according to the invention is advantageously used in a preparation which 

contains other compounds, for example for adjusting viscosity or the 

properties of the material. 

For example, the viscosity of the polyurethane according to the 

invention may be too high for certain applications. However, it has been 
30 found that the viscosity of the polyurethane according to the invention can 

generally be reduced in a simple and practical manner by using a "reactive 

diluent" without any significant adverse effect on the properties of the cured 

polyurethane. 
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accordingly, can be produced by any of the methods typically used in 
polymer chemistry. 

Polyurethanes obtainable from a polyol component and an 
isocyanate component are preferably used as the reactive diluents. 

In the context of the present invention, the term "polyol component" 
encompasses an individual polyol or a mixture of two or more polyols which 
may be used for the production of polyurethanes. A polyol is understood to 
be a polyhydric alcohol, i.e. a compound containing more than one OH 
group in the molecule. 

A number of polyols may be used as the polyol component for 
producing the reactive diluent. They include, for example, aliphatic 
alcohols containing 2 to 4 OH groups per molecule. The OH groups may 
be both primary and secondary. Suitable aliphatic alcohols include, for 
example, ethylene glycol, propylene glycol, butane-1 ,4-diol, pentane-1,5- 
diol, hexane-1 ,6-diol, heptane-1 ,7-diol, octane-1 ,8-diol and higher 
homologs or isomers thereof which the expert can obtain by extending the 
hydrocarbon chain in steps, i.e. by one CH 2 group at a time, or by 
introducing branches into the carbon chain. Also suitable are higher 
alcohols such as, for example, glycerol, trimethylol propane, pentaerythritol 
and oligomeric ethers of the substances mentioned either on their own or in 
the form of mixtures of two or more of the ethers mentioned with one 
another. 

Other suitable polyol components for producing the reactive diluents 
are the reaction products of low molecular weight polyhydric alcohols with 
alkylene oxides, so-called polyethers. The alkylene oxides preferably 
contain 2 to 4 carbon atoms. Suitable reaction products are, for example, 
those of ethylene glycol, propylene glycol, the isomeric butane diols or 
hexane diols with ethylene oxide, propylene oxide and/or butylene oxide. 
Other suitable reaction products are those of polyhydric alcohols, such as 
glycerol, trimethylol ethane and/or trimethylol propane, pentaerythritol or 
sugar alcohols, with the alkylene oxides mentioned to form polyether 
polyols. Polyether polyols with a molecular weight of about 100 to about 
10,000 and preferably in the range from about 200 to about 5,000 are 
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glycol, polyethylene glycol, dipropylene glycol, polypropylene glycol, 
dibutylene glycol and polybutylene glycol. 

As described above, other suitable polyester polyols can be 
obtained by polycondensation. Thus, dihydric and/or trihydric alcohols can 
be condensed with less than the equivalent quantity of dicarboxylic acids 
and/or tricarboxylic acids or reactive derivatives thereof to form polyester 
polyols. Suitable dicarboxylic acids and tricarboxylic acids and suitable 
alcohols were mentioned in the foregoing. 

According to the invention, polyols used with particular preference 
as the polyol component for producing the reactive diluents are, for 
example, dipropylene glycol and/or polypropylene glycol with a molecular 
weight of about 400 to about 2,500 and polyester polyols, preferably 
polyester polyols obtainable by polycondensation of hexanediol, ethylene 
glycol, diethylene glycol or neopentyl glycol or mixtures of two or more 
thereof and isophthalic acid or adipic acid or mixtures thereof. 

Another suitable polyol component for producing the reactive 
diluents are polyacetals. Polyacetals are compounds obtainable from 
glycols, for example diethylene glycol or hexanediol, with formaldehyde. 
Polyacetals suitable for use in accordance with the present invention may 
also be obtained by the polymerization of cyclic acetals. 

Polycarbonates are also suitable as polyols for producing the 
reactive diluents. Polycarbonates may be obtained, for example, by 
reaction of diols, such as propylene glycol, butane-1,4-diol or hexane-1,6- 
diol, diethylene glycol, triethylene glycol or tetraethylene glycol or mixtures 
of two or more thereof, with diaryl carbonates, for example, diphenyl 
carbonate, or phosgene. 

Polyacrylates containing OH groups are also suitable as polyol 
component for producing the reactive diluents. These polyacrylates may 
be obtained, for example, by the polymerization of ethylenically 
unsaturated monomers containing an OH group. Such monomers are 
obtainable, for example, by the esterification of ethylenically unsaturated 
carboxylic acid and dihydric alcohols, the alcohol generally being present in 
a slight excess. Ethylenically unsaturated carboxylic acids suitable for this 
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for example towards an improvement in storage stability. 

In one preferred embodiment of the invention, the reactive diluent 
contains a terminal group corresponding to general formula I, where R 1 , R 2 
and R 3 are as already defined, as at least one terminal group reactive to 
5 water. 

The production of the reactive diluents preferably used for the 
purposes of the present invention may be carried out, for example, similarly 
to the above-described production of the first polyurethane. A prepolymer 
terminated by one or more NCO groups is first prepared from the 

10 isocyanate component and the polyol component and is subsequently 
reacted with suitable alkoxysilanes to form the preferred reactive diluents. 
Suitable alkoxysilanes are, in particular, the alkoxysilanes described above 
which are suitable, for example, for use in component C. 

The preparation according to the invention contains the first poly- 

15 urethane and the reactive diluent or a mixture of two or more reactive 
diluents in general in such a ratio that the preparation has a viscosity of at 
most 200,000 mPas (Brookfield RVT, 23°C, spindle 7, 2.5 r.p.m.). A 
percentage content of reactive diluent (including a mixture of two or more 
reactive diluents), based on the preparation as a whole, of about 1% by 

20 weight to about 70% by weight and, more particularly, about 5% by weight 
to about 25% by weight is generally suitable for this purpose. 

Instead of or in addition to a reactive diluent, a plasticizer may also 
be used to reduce the viscosity of the polyurethane according to the 
invention. "Plasticizers" in the context of the present invention are 

25 compounds which are inert to the first polyurethane and which reduce the 
viscosity of a preparation containing a polyurethane according to the 
invention or a mixture of two or more polyurethanes according to the 
invention. 

Suitable plasticizers are, for example, esters, such as abietic acid 
30 esters, adipic acid esters, azelaic acid esters, benzoic acid esters, butyric 
acid esters, acetic acid esters, esters of higher fatty acids containing about 
8 to about 44 carbon atoms, esters of OH-functional or epoxidized fatty 
acids, fatty acid esters and fats, glycolic acid esters, phosphoric acid 
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the free OH groups of the diol mixtures are reacted off with aromatic or 
aliphatic monoisocyanates or mixtures thereof. Preferred monoisocyanates 
are phenyl isocyanate or toluene isocyanate or mixtures thereof. 

To produce the diurethanes based on diisocyanates, aromatic or 
5 aliphatic diisocyanates or mixtures thereof are used. Suitable aromatic or 
aliphatic diisocyanates are, for example, the isocyanates mentioned above 
as suitable for the production of the polyurethane according to the 
invention, preferably toluene diisocyanate (TDI). The free NCO groups of 
the diisocyanates are reacted substantially completely with monohydric 
10 alcohols, preferably linear monohydric alcohols or mixtures of two or more 
different monohydric alcohols. Mixtures of linear monohydric alcohols are 
particularly suitable. Suitable monoalcohols are, for example, monoalco- 
hols containing 1 to about 24 carbon atoms, for example methanol, 
ethanol, the position isomers of propanol, butanol, pentanol, hexanol, 
15 heptanol, octanol, decanol or dodecanol, more particularly the respective 1- 
hydroxy compounds, and mixtures of two or more thereof. So-called 
'technical mixtures" of alcohols and end-capped polyalkylene glycol ethers 
are also suitable. Alcohol mixtures containing polypropylene glycol 
monoalkyl ethers with an average molecular weight (M n ) of about 200 to 
20 about 2,000 in a quantity of more than about 50% by weight and preferably 
more than about 70% by weight, based on the alcohol mixtures, are 
particularly suitable. Diurethanes based on diisocyanates of which the free 
NCO groups have been completely reacted with polypropylene glycol 
monoalkyl ethers having an average molecular weight of about 500 to 
25 about 2,000 are particularly preferred. 

The preparation according to the invention generally contains the 
plasticizers mentioned in such a quantity that the preparation has a 
viscosity of at most about 200,000 mPas (Brookfield RVT, 23°C, spindle 7, 
2.5 r.p.m.). 

30 Taking into account the various polyurethanes which may be present 

in the preparation, different quantities of plasticizer may be necessary to 
achieve the stated viscosity. In general, however, the required viscosity 
can be achieved by adding about 1 to about 30% by weight of plasticizer, 
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providing they have a molecular weight (M n ) of less than about 5,000 and 
contain terminal groups of which the reactivity to moisture which has 
penetrated into the preparation is at least as high as and preferably higher 
than the reactivity of the reactive groups of the polyurethane according to 
5 the invention. 

The preparation according to the invention generally contain about 0 
to about 6% by weight of moisture stabilizers. 

The preparation according to the invention may additionally contain 
up to about 7% by weight and, more particularly, about 3 to about 5% by 
1 0 weight of antioxidants. 

The preparation according to the invention may additionally contain 
up to about 5% by weight of catalysts to control the cure rate. Suitable 
catalysts are, for example, organometallic compounds, such as iron or tin 
compounds, more particularly the 1,3-dicarbonyl compounds of iron or 
15 divalent or tetravalent tin, more particularly Sn(ll) carboxylates or dialkyl 
Sn(IV) dicarboxylates and the corresponding dialkoxylates, for example 
dibutyl tin dilaurate, dibutyl tin diacetate, dioctyl tin diacetate, dibutyl tin 
maleate, tin(ll) octoate, tin(ll) phenolate or the acetyl acetonates of divalent 
or tetravalent tin. Other suitable catalysts are the above-mentioned amines 
20 which may be used in the actual production of the polyurethane according 
to the invention. 

If it is to be used as an adhesive, the preparation according to the 
invention may contain up to about 30% by weight of typical tackifiers. 
Suitable tackifiers are, for example, resins, terpene oligomers, couramone/ 

25 indene resins, aliphatic petrochemical resins and modified phenolic resins. 

The preparation according to the invention may contain up to about 
80% by weight of fillers. Suitable fillers are, for example, inorganic 
compounds inert to isocyanates and silanes, such as chalk, lime flour, 
precipitated silica, pyrogenic silica, zeolites, bentonites, ground minerals, 

30 glass beads, glass powder, glass fibers and chopped strands and other 
inorganic fillers known to the expert and also organic fillers, more 
particularly short-staple fibers or hollow plastic beads. Fillers which make 
the preparation thixotropic, for example swellable plastics, such as PVC, 
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sealing. 

Accordingly, the present invention also relates to the use of a poly- 
urethane according to the invention or a preparation according to the 
invention as an adhesive, sealing compound, surface coating composition, 
5 stopping compound or for the production of molded articles. 

The polyurethanes according to the invention or the preparations 
according to the invention are suitable, for example, as an adhesive for 
plastics, metals, mirrors, glass, ceramics, mineral substrates, wood, 
leather, textiles, paper, paperboard and rubber. The materials may be 
10 bonded either to materials of the same type or to materials of different 
types. 

The polyurethanes according to the invention or the preparations 
according to the invention are also suitable, for example, as a sealant for 
plastics, metals, mirrors, glass, ceramics, mineral substrates, wood, 
15 leather, textiles, paper, paperboard and rubber. The materials may be 
sealed to materials of the same type or to materials of different types. 

In addition, the polyurethanes according to the invention or the 
preparations according to the invention are suitable, for example, as 
surface coating compositions for surfaces of plastic, metal, glass, ceramic, 
20 minerals, wood, leather, textiles, paper, paperboard and rubber. 

The polyurethanes according to the invention or the preparations 
according to the invention are .also suitable for the production of moldings 
of any three-dimensional form. 

Another application for the polyurethanes according to the invention 
25 or the preparations according to the invention is their use as a dowel, hole 
or crack filling composition. 

In all the applications mentioned above, the polyurethanes 
according to the invention or the preparations according to the invention 
may be used as a one-component system, i.e. as a moisture-curing 
30 system, or as a two-component system, in which case the second 
component contains water for example. 

The invention is illustrated by the following Examples. 
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Comparison Example 2 Example 2 
Breaking elongation 89% 276% 

Breaking force [N/mm 2 ] 0.39 0.49 
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CLAIMS 

1 A polyurethane comprising the reaction product of: 

a) a poiyisocyanate or a mixture of two or more poiyisocyanates and 

b) apolyoloramixtureoftwoormorepolyols, 

LI b) contains a poiyether with a moiecu.ar weight (M n ) of at .east 
4000, and 

c) a polydispersity PD (MJMn) of less than 1 .5, or 

d) an OH functionality of about 1.8 to 2.0, or 

e) a poiydispersity PD (M w /M n ) of less than 1.5 and an OH funct.onal.ty of 
about 1.8 to about 2.0, 

or a mixture of two or more such polyethers. 

2 A polyurethane as claimed in claim 1. wherein polyethers w,th a 
molecular (M„) of at least 4,000, and 

c) a polydispersity PD (M w /M„) of less than 1 .5, or 

d) an OH functionality of 1 .8 to 2.0, or 

a PD (Mw/Mn) of less than 1 .5 and an OH funOonal* - 

1.8 to 2.0 

make up at least 80% by weight of component b). 

3 A polyurethane as claimed in claim 1 or 2. wherein after the react,on, 
there is present at least one water-reactive terminal group. 

4 A polyurethane as claimed in claim 3, wherein the terminal group . 
an isocyanate group or a silane group or a mixture thereof. 

5 . a polyurethane as claimed in any of claims 1 to 4, where.n the 
terminal group corresponds to general formula I: 



R 1 



(CH 2 )„ Si R 2 (,) 



R 3 



in which R 1 and R 2 are the same or different and, independently of one 
another, represent a linear or branched Co alky, group or have the same 
meaning as R 3 , R 3 is a linear or branched C« alkoxy group or C acyloxy 
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group and n is a number of 1 to 8. 

6. A preparation containing a first polyurethane according to any of 
claims 1 to 5 and a second polyurethane containing at least one terminal 
group reactive to water of which the molecular weight (M„) is at most 8.000 
and is lower by at least 3,000 than the molecular weight of the first 
polyurethane as a reactive diluent. 

7. A preparation as claimed in claim 6, wherein the terminal group 
reactive to water is an NCO group or an alkoxysilane group or both. 

8. A preparation as claimed in claim 6 or 7, wherein the reactive diluent 
contains a terminal group corresponding to general formula I- 

R 1 
I 

(CH 2 ) n Si R 2 (|) 
R 3 

in which R 1 and R 2 are the same or different and, independently of one 
another, represent a linear or branched C M0 alkyl group or have the same 
meaning as R 3 and R 3 is a linear or branched C M alkoxy group or 
acyloxy group, as at least one water-reactive terminal group. 

9. A preparation as claimed in any of claims 6 to 8, wherein the 
percentage content of reactive diluent, based on the preparation as a 
whole, is between 1% by weight and 70% by weight. 

10. A preparation containing a first polyurethane according to any of 
claims 1 to 5 and a plasticizer inert to the first polyurethane. 

11. A preparation as claimed in any of claims 6 to 10, wherein the 
viscosity is at most 200,000 mPas (Brookfield RVT, 23'C, spindle 7, 2.5 
r.p.m.). 

12. A preparation as claimed in any of claims 6 to 11, wherein one or 
more compounds selected from the group consisting of plasticizers, 
moisture stabilizers, antioxidants, catalysts, hardeners, fillers and UV 
stabilizers is present. 

13. A preparation as claimed in any of claims 6 to 12, wherein there is 
present a UV stabilizer containing an alkoxysilane group which is covalently 
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9. 



< ♦ c or a mixture of two or more such polyurethanes, 

taCkif ' erS ' • ht to 5 o/ bv weight of a UV stabilizer or a mixture of two or 
0% by weight to 5% by weigm u. * 

15 m ° r ;!uL.mepo,^aneacco* 9 ,oanyof dai-ns 1 «o5or.ha 
15 . The use ot m y~y adhesive, sealing 

preparation according to any of claims 5 to 14 
compound, surface coating composition, stopping compound or for 

production of moldings. 



